The relation between exposure to heat stress in the workplace and the degree of fatigue complaints was investigated by a questionnaire (composed of 30 items) among 39 assembly line workers in an electronic factory in Hanoi, Vietnam.
INTRODUCTION

After the introduction
of the new open market policy in 1986, Vietnam has begun to realize a rapid economic growth. Especially, the permission for foreign companies to invest in the country has made it possible to organize a number of joint ventures between Vietnam and other countries. It is expected that the living conditions of the Vietnamese will be improved gradually by the stabilization of the national economy. However, this rapid economic development may cause an intensification of labor, especially in the newly developed factories, most of which are labor intensive sectors, such as textile industries and food processing factories. Various "newly adopted" work conditions (i .e., shift work, assembly line, etc) have been adopted in these workplaces, where the standards of labor safety and hygiene are not always respected". As a result, various health problems at the workplaces have emerged in addition to the traditional occupational health problems (i.e., silicosis, saturism, etc) . To evercome these problems, much attention to occupational safety from the ergonomic point of view must be paid in the developing countries like Vietnam. It is well known that most occupational accidents occur due to the lack of attention of workers and that a mentally exhausting situation is very apt to cause severe occupational accidents. In tropical countries like Vietnam, the exhausting working conditions are very energy consuming both physically and mentally. Therefore, a special consideration should be given to the working conditions in a tropical environment. In this report, I present the results of studies focusing on the relation between the heat stress and complaints of fatigue of assembly line workers in an electronic cornpany in Hanoi, Vietnam.
STUDY AND METHODS
An electronic company in Hanoi, Vietnam was selected for the study. This factory, which was established as a joint venture between Korea and Vietnam, produces 10 thousand television sets per month on an assembly line. The average working time is from 8:00 am to 5:00 pm (there is a two-hour rest at lunch time) . The two most important origins of heat in the factory are the workplaces where the assembled monitor is checked, and where the soldering machine is located.
Thirty-nine assembly line workers were investigated regarding their working conditions as well as fatigue complaints before and after work, by using two questionnaires.
All questionnaires were completed by the workers themselves.
The first questionnaire was pre- questions under three categories; the first 10 items are related to "Drowsiness and dullness", the second 10 items to "Difficulty in concentration", and the last 10 items to "Projection of physical disintegration"2).
The questionnaire was administrated before and after work in order to monitor the changes in subjective fatigue symptoms during the working hours. The basic statistics of the workers are as follows: Sex distribution: 28 males and 11 females, The average age of workers: 26.8 (SD=8.0, Min= 15, Max=48), Number of workers exposed to heat: 28
At first I conducted an analysis stratified by sex, but as there was no difference between the two, I will show the result of combined sex analysis in order to increase the statistical stability of the analysis. The changes in fatigue complaints were analyzed before and after work stratified by the existence of heat stress (Wilcoxon test). The differences in the positive rate of fatigue complaints were compared between workers under heat stress and those not exposed (Chi square test, Fisher's exact test and t-test). The SPSSX statistical package in the computer system of UOEH was employed in this investigation. Table 1 presents the results concerning changes in subjective fatigue complaints before and after work, stratified by the existence of heat stress in the workplace. There is a considerable difference in the changes of fatigue complaints between two conditions. Among the workers with no heat stress, the rate of workers who had corresponding fatigue complaints increased in only 8 items, all of which did not show any statistically significant change between before and after work. In the case of workers exposed to heat, the rate increased in 25 items, of which nine showed a statistically significant increase after work. Especially, the changes were more apparent among the items of 'Drowsiness and dullness' (i.e., feel in the head, get tired of the whole body, legs feel heavy, feel the brain muddled, feel strained in the eyes).
RESULTS
When the average number of marked items before and after work in each three major categories as well as in total was compared, a statistically significant increase was observed among the workers under heat stress in all categories (I: p = 0.000, II: p = 0.001, III: p= 0.001, Total: p= 0.000; t-test) , but not among the workers without the stress. When the number of marked items in each category and in total were compared between the two heat exposure conditions before and after work, respectively, the numbers of the two conditions before work were almost the same, but the numbers of marked items were larger among the workers exposed to heat with statistical significance after work (I: p= 0.066, II: p= 0.202, III: p= 0.019, Total: p = 0.032; t = test).
DISCUSSION
According to the present results, the existence of heat stress at the workplace is significantly associated with the increase of fatigue complaints among the assembly line workers investigated in my study. In Vietnam, special attention should be paid to the existence of heat stress in factories in order to prevent occupational accidents caused by exhaustive conditions of a worker due to heat stress, because heat imbalance may occur even though there is only a slight increase in temperature in a tropical country like Vietnam. The relationship between heat loss/gain variables and internal heat production is described by a simple heat balance equation3): tional collaborative programs in the field of occupational safety and hygiene will be organized in the near future.
Finally, in addition to the epidemiological research like the present one, physiological studies must be conducted to establish standards for improving the working condition in Vietnam.
